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(54) PLATEN FOR ION IMPLANTATION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To restrain an sticking 
amount of particle to a rear surface of a wafer to improve 
yielding at the manufacture of semiconductor device by 
providing a silicone rubber layer and a fluorine resin film iij&j 
layer in order on a metal base. 
SOLUTION: A silicone rubber layer 2 is provided on a 
surface of a metal platen base 1 made of such as 
aluminium or duralumine. It is preferable that the 
hardness of silicone rubber used for the layer 2 is 5-60 
degrees, the thermal conductivity is 0.0009-0.1 cal/ 
(cm.sec.°C), the thickness is 50-1000 urn. The thickness 
of fluororine resin film made of such as 
polytetrafluoroethylene is preferably in the range of 1-50 
urn. Accordingly, coagulation wear or abrasive wear 

between the surface of platen and the rear surface of silicon wafer 4 is reduced, and the 
platen surface fully follows the shape of rear surface of wafer so that the close contactness is 
improved for enhancing the cooling performance for the wafer. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The platen for ion-implantation machines characterized by coming to prepare a silicone rubber 
layer and a fluororesin film layer one by one on said metal base in the platen for ion-implantation 
machines which uses a metal as the base. 

[Claim 2] The platen for ion-implantation machines which is the range whose thickness is 50-1,000 
micrometers while the degree of hardness by IIS-A of a silicone rubber layer is 5 - 60 degrees and 
thermal conductivity is the range of cal(0.0009-0.01)/(cm, a second, and**) and which was indicated by 
claim 1. 

[Claim 3] The platen for ion-implantation machines whose thickness of a fluororesin film layer is 1-50 
micrometers and which was indicated by claim 1 or 2. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the platen used in order to hold a semi-conductor silicone wafer in 
manufacture of a semiconductor integrated circuit, this invention is set especially like ion grouting, and 
relates to a useful metal platen. 
[0002] 

[Description of the Prior Art] In semiconductor wafer down stream processing, in order to introduce into 
a semiconductor wafer the impurity to which conductivity is changed, the ion-implantation machine is 
used. Moreover, the wafer conveyed from the conveyance system is held and the platen is used as a 
maintenance plate which sets a wafer to an ion-implantation location. 

[0003] In case an ion beam is driven into a wafer by the ion-implantation in a plane, heat occurs, and a 
photoresist layer heat-deteriorates with this heat. Then, it is necessary to cool in order to prevent the heat 
deterioration of the above-mentioned photoresist, and to maintain a wafer at 100 degrees C or less. 
Although generally carried out by circulating through a refrigerant in a platen conventionally, since the 
thermal conductivity of a wafer and a platen interface is falling extremely in a vacuum, if this cooling 
remains as it is, it cannot cool a wafer efficiently. 

[0004] Then, using a thermally conductive polymer for a platen front face in order to improve physical 
contact is proposed, and it is already put in practical use. The adhesive inactive polymer thin film is 
proposed by the U.S. Pat. No. 4,139,051 specification as an example of such a thermally conductive 
polymer, and the thermally conductive silicone rubber layer is proposed by the U.S. Pat. No. 4,282,924 
specification. 

[0005] On the other hand, although the approach of installing a ring in a wafer periphery section top face 
with a periphery secure-closing ring, and holding as the maintenance approach of the wafer to a platen 
was put in practical use, by this approach, there was a fault that the wafer periphery section could not be 
used as a semiconductor device. Then, centrifugal secure closing is put in practical use as the 
maintenance approach of using the whole wafer surface in recent years. 

[0006] By this approach, a wafer rotates around a revolving shaft, while it had been held on the platen. 
The include angle to a revolving shaft is attached to the platen front face so that a centrifugal force may 
press a wafer to a platen front face. The technique of using the above-mentioned centrifugal secure 
closing and a thermally conductive conductivity polymer layer is indicated by the U.S. Pat. No. 
4,832,781 number specification, and is very effective in holding a wafer and cooling. 
[0007] 

[Problem(s) to be Solved by the Invention] however, when synthetic rubber, such as silicone rubber and 
a fluororubber, is used as the above-mentioned thermally conductive polymer layer Since the particle 
(dust) generated by the adhesive wear and abrasive wear between a silicone wafer rear face and a rubber 
front face shifts to a wafer side from rubber When a processed wafer was fed into a wafer cassette, 
particle fell and adhered to the wafer front face which stacked the bottom and was carried out from the 
rear face of a wafer with the bottom, and there was a fault of reducing the yield in semiconductor device 
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manufacture. 

[0008] The artificer etc. reached [ that coating weight of the particle to the wafer side after ion- 
implantation processing can be lessened enough, and ] header this invention by preparing a silicone 
rubber layer and a fluororesin film layer one by one on the metal platen base, as a result of repeating 
research wholeheartedly, in order to solve the above-mentioned fault. Therefore, the purpose of this 
invention is to offer the platen for ion-implantation machines which can raise the yield at the time of 
semiconductor device manufacture. 
[0009] 

[Means for Solving the Problem] The above-mentioned purpose of this invention was attained by the 
platen for ion-implantation machines characterized by a silicone rubber layer and a fluororesin film layer 
coming to prepare a metal one by one on said metal base in the platen for ion-implantation machines 
used as the base. A Fig. of drawing 1 -- the sectional view of the platen of this invention — it is — B Fig. 
- the - it is an enlarged drawing a part. As for the metal base of a metal platen, and 2, a silicone rubber 
layer and 3 are fluororesin film layers, and the sign 1 in drawing is the semiconductor wafer with which 
4 was held on it. Moreover, the heat exchanger 5 of a refrigerant circuit system is installed in the inferior 
surface of tongue of the platen base 1, and it has become the structure which cools the heat generated to 
a wafer by the ion implantation. 

[0010] Aluminum, duralumin, etc. are used as a material of the metal platen base 1. Moreover, the 
include angle to a revolving shaft is prepared in the front face of the platen base 1 so that a centrifugal 
force may press a wafer to a platen front face. The silicone rubber used for the silicone rubber layer 2 
plays a role of a cushion layer, when a wafer is pressed by the centrifugal force to a platen front face, but 
since this silicone rubber layer follows to the irregularity of a wafer side, the adhesion on a wafer side 
and the front face of a platen increases, and contact thermal resistance falls. 

[001 1] Therefore, the degree of hardness of the silicone rubber used for the silicone rubber layer 2 has 
the desirable thing of the range of 5-60 (JIS-A), and it is desirable that it is especially the range of 5-50. 
Since it will become impossible to follow a platen front face to the irregularity of a wafer side and 
adhesion will be spoiled, if a mechanical strength may be insufficient for a degree of hardness by less 
than five and it exceeds 60, as a result of thermal resistance's becoming large, the cooling effectiveness 
of a wafer falling, wafer temperature's rising and it becoming impossible to control to constant 
temperature, degradation of a resist layer etc. occurs and the yield of integrated-circuit manufacture 
worsens. 

[0012] As for the thermal conductivity of the silicone rubber layer 2 in the platen of this invention, it is 
desirable that it is the range of cal/(cm, a second, and**) so that the heat generated during an ion 
implantation can be cooled efficiently (0.0009-0.01), and it is especially (0.001-0.01) desirable that it is 
the range of cal/(cm, a second, and**). 0. The cooling effectiveness of a wafer falls, wafer temperature 
rises, it may be able to stop being able to control by 0009cal / (cm, a second, and**) following to 
constant temperature, degradation of a resist layer etc. may occur, and the yield of an integrated circuit 
may worsen, moreover, the thing which the cooling engine performance improves sharply even if it 
exceeds 0.01cal/(cm, a second, and**) - or a rubber degree of hardness also becomes high, and since 
the expensive Mitsutaka thermal-conductivity inorganic filler will be used in large quantities, it may 
become disadvantageous in cost 

[0013] As a filler for giving high temperature conductivity to the silicone rubber constituent 2 of this 
invention, high temperature conductivity ceramic powder, such as alumina powder, nitriding aluminum 
powder, boron nitride powder, silicon nitride powder, magnesium-oxide powder, and silica powder, is 
suitable. Although the thermal conductivity of the range of cal(0.0009-0.01)/(cm, a second, and**) is 
given to the silicone rubber layer 2 as described above, as for the loadings of the above-mentioned filler, 
it is desirable that it is a complement. 

[0014] Moreover, the range of 50-1,000 is suitable for the average thickness of the silicone rubber layer 
2. In less than 50 micrometers, since it becomes impossible to follow a platen front face to the 
irregularity of a wafer side, adhesion is spoiled. Since thermal resistance will become large if it exceeds 
1,000 micrometers, as a result of the cooling effectiveness of a wafer falling, wafer temperature's rising 
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and it becoming impossible to control to constant temperature, degradation of a resist layer etc. may 
occur and the yield of integrated-circuit manufacture may worsen. 

[0015] As a silicone rubber constituent used for the silicone rubber layer 2, about the description before 
hardening, any a millable type and liquefied type thing is usable, and although the thing of various 
hardening molds, such as a peroxide hardening mold, an addition reaction hardening mold, a 
condensation hardening mold, and an ultraviolet curing mold, can be used as a hardening gestalt, the 
thing of the peroxide hardening mold of the viewpoint of a sheet moldability and workability to a 
millable type or an addition reaction hardening mold is suitable. 

[0016] Although especially the fluororesin used for the fluororesin film layer 3 of this invention is not 
restricted Cohesive energy (surface energy) is small and compares with rubber. With a high degree of 
hardness Polytetrafluoroethylene (PTFE), tetrafluoroethylene / perfluoroalkyl vinyl ether copolymer 
(PFA), Tetrafluoroethylene / hexafluoropropylene copolymer (FEP), Tetrafluoroethylene / 
hexafluoropropylene / perfluoroalkyl vinyl ether copolymer (EPE), tetrafluoroethylene / ethylene 
copolymer (ETFE), polychlorotrifluoroethylene resin (CPTFE), etc. are desirable. 
[0017] In this invention, in order to improve thermal conductivity and adhesive wear nature, the above- 
mentioned resin may be resin which added fillers, such as carbon black, a silica, and a glass fiber. The 
thickness of a fluororesin film has the desirable range of 1-50 micrometers, and its range which is 5-25 
micrometers is especially desirable. Since the cooling effectiveness of a wafer falls and wafer 
temperature rises, since thermal resistance will become large if the mechanical strengths of a film run 
short in less than 1 micrometer and it exceeds 50 micrometers, and it may be able to stop being able to 
control to constant temperature and degradation of a resist layer etc. occurs, the yield of an integrated 
circuit may worsen. 

[0018] As an approach of forming the fluororesin film layer 3 and the thermally conductive silicone 
rubber layer 2 in the front face of the metal platen base 1 After introducing an adhesive functional group 
into one side of the fluororesin film layer 3 by surface preparation, such as plasma treatment and etching 
processing, a silane system or a titanium system primer is applied to this processing side. Subsequently 
The non-hardened preform sheet of thermally conductive silicone rubber, and the thermal-conductivity 
silicone rubber sheet with a fluororesin film layer which it really [ press ] comes to cast There is a 
method of making the metal platen base front face which applied said titanium system primer rival using 
a well-known moisture hardening mold or addition reaction hardening mold silicone rubber system 
adhesives. 

[0019] As an option, after applying a silane system or a titanium system primer to a metal platen base 
front face, a thermally conductive non-hardened silicone rubber constituent preform is carried, and there 
is the approach of really fabricating by subsequently to this preform top carrying out the heat press of 
the fluororesin film which carried out priming further after surface treatment. 
[0020] Furthermore, a crimp pattern can be formed in the front face of a fluororesin film in this 
invention, the touch area of a fluororesin film and a wafer can be lessened, and generating of particle can 
be reduced by this. Such a crimp pattern can process a metal mold front face by approaches, such as 
etching processing, an electron discharge method, electrocasting, and casting, and can be made to form 
it easily, when the crimp pattern of metal mold is imprinted by the front face of a fluororesin film as 
shown in drawing 2 . 
[0021] 

[Effect of the Invention] Since there are little adhesive wear and abrasive wear between a platen front 
face and a wafer side, a platen front face can fully follow a wafer side configuration a top with few 
yields of particle, and since adhesion is well excellent in the cooling engine performance of a wafer, the 
platen for ion-implantation machines of this invention can improve the yield of a semiconductor 
integrated circuit sharply. 
[0022] 

[Example] Hereafter, this invention is not limited by this although this invention is further explained in 
full detail according to an example. In addition, A-F used in the example and the example of a 
comparison is as follows. 
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A: Methylvinyl polysiloxane B:di-t-butyl peroxide C of average degree of polymerization 8,000 which 
consists of 0.15 mol % of 99.85 mol % and methylvinyl siloxane units of dimethylsiloxane units by 
which both ends were blocked by the dimethyl vinyl silyl radical : alumina powder (AL24: trade name 
by Showa Denko K.K.) 

D: Nitriding aluminum powder (XUS-35548: trade name by the Dow Chemical Co.) 
E: Boron nitride powder (KBN-(h)lO: trade name by Shin-Etsu Chemical Co., Ltd.) 
F: Silica powder (crystallite VX-5: Tatsumori trade name) 

[0023] The silicone rubber constituent of the examples 1-4 shown in Table 1 using the raw material 
chosen from an example 1 - 4.A-F was adjusted, and the sheet-like preform was produced. Next, after 
applying the titanium system primer X-93-805 (trade name by Shin-Etsu Chemical Co., Ltd.) to the 
fluororesin film which performed plasma surface preparation to one side and really [ press ] fabricating a 
silicone rubber preform and a fluororesin film at 170 degrees C for 30 minutes under the press pressure 
of 5kg/cm2, in oven, postcure was performed at 200 degrees C for 4 hours, and the compound sheet was 
produced. 

[0024] The result of having measured a degree of hardness, thermal conductivity, and the sheet 

thickness of a compound sheet about each silicone rubber simple substance is as having been shown in 

Table 1 . In addition, after it stuck the test sample with a diameter [ of 5.0mm ], and a thickness of 9mm 

by pressure between the up heater plate (low temperature side) and the lower heater plate (heating side) 

and temperature became fixed, thermal conductivity measured the temperature gradient and thermal flux 

between heat dissipation silicone rubber both sides, and computed them by the degree type. 

[0025] lambda=(Q/A)x (LdeltaT) 

The amount of Q= conduction (cal/second) 

lambda= thermal conductivity (cal/(cm, a second, and**)) 

The cross section of A= test piece (cm2) 

Thickness of L= test piece (micrometer) 

The temperature gradient between deltaT= test piece both sides (degree C) 

[0026] Moreover, after the particle which adhered to the wafer from the platen front face conveyed the 8 
inch wafer mirror plane on the platen front face and passed through the ion-implantation process, it 
measured the particle imprinted to the wafer mirror plane using the particle counter (surfboard scan: 
trade name of ** by Hitachi, Ltd.). 



[0027] 
Table 1 
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[0028] The moisture hardening mold silicone system adhesives KE45 (trade name by Shin-Etsu 
Chemical Co., Ltd.) were applied to the platen base made from aluminum (whenever [ to a flat surface 
perpendicular to a revolving shaft / diameter / of 200mm /, and tilt-angle ] = 7 degrees) with screen 
printing so that thickness might be set to 10 micrometers. Next, the compound sheet shown in Table 1 
was left for seven days at the room temperature under lamination and atmospheric air under the vacuum 
with the vaccum pressure arrival machine, and the platen which has a compound sheet was 
manufactured. 

[0029] The obtained platen was attached in the ion-implantation machine of a centrifugal secure-closing 
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method, tap water (20 degrees C) was used as a refrigerant of a heat exchanger, and the centrifugal 
secure-closing engine speed was set to l,300rpm, and it was a good result as there was few particle as a 
result of performing an ion implantation for 1 minute as 3,000W (ion beam current 0.05 A, ion beam 
acceleration voltage 60keV), and wafer temperature showed the input control power to a 8 inch silicon 
wafer in Table 2. 



[0030] 
Table 1 
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[003 1] The platen which only the silicone rubber layer of Table 3 was used as the example 1 of a 
comparison - a 4. sheet, and also has a thermally conductive silicone rubber layer completely like the 
case of examples 1-4 was manufactured. 
[Table 31 

fx] ID=000005 



[0032] When the number of particle was measured completely like the case of examples 1-4 using each 
obtained platen, the result shown in Table 4 was obtained. 



[Table 4' 
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From the result of Table 2 and 4, it was proved by using the platen of this invention that generating of 
the number of particle was suppressed remarkably. 



[Translation done.] 
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